Durability Studies of High Temperature PEM Fuel Cells. Operational Parameters, Accelerated Testing and Acid Retention by Jensen, Jens Oluf et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Apr 10, 2018
Durability Studies of High Temperature PEM Fuel Cells. Operational Parameters,
Accelerated Testing and Acid Retention
Jensen, Jens Oluf; Søndergaard, Tonny; Cleemann, Lars Nilausen; Steenberg, Thomas; Hjuler, Hans
Aage; Li, Qingfeng
Publication date:
2017
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Jensen, J. O., Søndergaard, T., Cleemann, L. N., Steenberg, T., Hjuler, H. A., & Li, Q. (2017). Durability Studies
of High Temperature PEM Fuel Cells. Operational Parameters, Accelerated Testing and Acid Retention.
Abstract from 6th European PEFC and Electrolyzer Forum, Lucerne, Switzerland.
 6th European PEFC and Electrolyser Forum  4 - 7 July 2017, Lucerne Switzerland 
 
Theme Chapter xx - Session Xyy - 1/1   
 
  
Xyyzz 
 
Durability Studies of High Temperature PEM Fuel Cells. 
Operational Parameters, Accelerated Testing and Acid 
Retention 
 
Jens Oluf Jensen (1), Tonny Søndergaard (1), Lars N. Cleemann (1), 
Thomas Steenberg (2), Hans Aage Hjuler (2) and Qingfeng Li (1) 
(1) Department of Energy Conversion and Storage, Technical University of Denmark, 
Kemitorvet 207, DK-2800 Kgs. Lyngby, Denmark. 
(2) Danish Power Systems Ltd., Egeskovvej 6C, DK-3490 Kvistgård, Denmark 
jojen@dtu.dk 
 
 
 
Abstract 
 
High temperature PEM fuel cell made from polybenzimidazole doped with phosphoric acid 
doped have reached a rather mature state of development and early commercialization. 
However, long term durability is still a challenge [1] and that is the subject for the present 
study. 
 
A large number of single cells (Dapozol, Danish Power Systems) were tested with 
hydrogen in multichannel test rigs over several years. Degradation rates as a function of 
temperature (160 - 200 °C), current load (200 - 800 mA cm-2) and flow rates (up to about 
lambda 10) were measured. Polarization curves and electrochemical impedance spectra 
were recorded along the test and post mortem analyses were performed after different 
periods of time. Based on the data, some clear trends are highlighted. 
 
Accelerated stress testing was performed using a potential cycling protocol. It is shown 
that humidification during the test has a decisive effect on the outcome and validity of the 
test. 
 
Finally, cells based on a thermally cured membrane proved a degradation rate of as little 
as 0.5 μV h-1 over an extended period of time. [2] This is, to the authors’ knowledge, lower 
than what is ever reported for high temperature PEMFC. 
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